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Korea Marine Equipment Research Institute J

Certificate of Test

o

Applicant

0 3] A} : Hyundae Heavy Industries Co.. Ltd.
Cr.)mpany Name

0% A :#] Jeonha-Dong, Dong-Gu, Ulsan, Korea
Address

ocHFYA : Jan. 14, 2011
Date of Receipt

2. A Ao gE

Equipment under Test

o Al5 % : Ballast Water Management System
Name of Prodmt

oX%¥ 9 : HiBallast-1200 oddWS : HiB-2010-001
Model Serial No.
3. N&3t+24 : The Provisional | atlmforType valofBaﬂasthter Syste(m of
Test Standards No. 2011-342 by Ministry of Transport and Maritime

mamrhrmmmﬂﬁleqmmmnsofcﬂﬂmmm 174 (58), Annex 4, PART" 22)

4. A A BX : Type Approval by the Ministry of Land, Transport and Maritime Affair
Purpose of Test  ( hlpboard test)

5. A § 712k : Feb. 19, 2011 ~ Oct. 11, 2011

6. A1y ﬂ-% : O Temperature : (200 £ 1.0) °C , o Relative Humidity : (40 + 5) % RH.
nwronmem
7. Al A3} : PASS
Test Result
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The lest results attached herewith contained apply only to the test sample(s) supplied by the named
applicant, and this test report shall not be reproduced in Jull or in part without the prior written approval
of the KOMERI,

Oct. 20, 2011
Prepared by Documentation Specialist Approved by Quality Manager
Name : Kyung-Min Kim Name : Jae-Uk Kang

SR AN XTI

t-..." Korea Marine Equipment Research Institute::
—————— .

FHEHA HEA LR 435 (R 606- 806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr

KOMERI-P-24-03(6) 2011. 09. 05



KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 2/87 Certificate No. : KOMERI-GTA-11T012

TEST REPORT

1. APPLICANT INFORMATION

Company Name : Hyundai Heavy Industries Co., Ltd.
Address :  #1 Jeonha-Dong, Dong-Gu, Ulsan, Korea
Name of Applicant : Jai-Seong Lee, Oe-Hyeon Kim

Telephone 1 +82-52-202-3229

Facsimile 1 +82-52-202-9588

2. MANUFACTURER INFORMATION

Company Name : Hyundai Heavy Industries Co., Ltd.
Address :  #1 Jeonha-Dong, Dong-Gu, Ulsan, Korea
Telephone : +82-52-202-3229

Facsimile : +82-52-202-9588

3. LABORATORY INFORMATION

Laboratory :  Korea Marine Equipment Research Institute
Address : 435 Haeyang-ro Yeongdo-gu Busan 606-806 Korea
Telephone : +82-51-400-5000

Facsimile ¢ +82-51-400-5091

4. EQUIPMENT UNDER TEST (EUT) INFORMATION

Name of Product : Ballast Water Management System
Model : HiBallast-1200
Serial No. :  HiB-2010-001

Treatment Rated Capacity : 1 200 m’/hr, AC 220 V/440 V, 60 Hz

SAZSA FED YR 435 (R 606-806) Tel:+82-51-400-5000

Fax:+82-51-400-5091

435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
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5. TEST SUMMARY

No. Test Item Test Standard Result
1st Shipboard test
1 (Hongkong port in Hongkong PASS
to Busan new port in Korea) |
2nd Shipboard test The Provisional Regulation for Type Approval
2 (Shinsundae port in Korea g:’] lBa;l:azst Wafli:_r Managemel.lt- System il- of No. PASS
. Shanghal’ bay: i/ Gl 1- notified ‘ -hy I\'Iu?lstly of Land,
3rd Shipboard test Transport and Maritime Affairs, and Methods ——
_ ) ) in accordance with the requirements of G8
3 | (Shanghai port in China (IMO. Res. MEPC. 174 (58), Annmex 4, PART | FPASS
to Xiamen bay in China) 2, 2:.2) i —
4th Shipboard test
4 | (Shinsundae port in Korea PASS
to Shinsundae port in Korea)

FLUZAA ST HESZ 435 (T 606-806)
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea

KOMERI-P-24-03(6)
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1. SHIPBOARD TEST

1.1 TEST ENVIRONMENT

« Ambient temperature
* Relative Humidity

1.2 TEST STANDARD

(200 + 1.0) °C

(40 + 5) % RH.

% 15.0: °C to 35.0 °C
#25 % RH to 75 % RH.

- The Provisional Regulation for Type Approval of Ballast Water Management System; of No.

2011-342 notified by Ministry of Land, Transport and Maritime Affairs, and Methods

in accordance

with the requirements of G8 (IMO. Res. MEPC. 174 (58), Annex 4, PART 2, 2.2)

Item

Test standard

Remark

e & & 6 & o o

*

* 4000 o

pH

Water temperature
DO

ORP

Salinity

Turbidity

TOC/DOC/POC
TSS

Viable organisms
(= 50 pm)

Viable organisms

(= 10-50 um)
Heterotrophic bacteria
Total coliform

Escherichia coli
Intestinal Enterococci

Toxicogenic Fibrio cholerae
(01, 0139)

Standard Method 4500 H™ B:2005

Standard Method 2550:2005

ASTM Standard Method D888-09
C:2010

Standard Method 2580:2005
Standard Method 2520 B:2005

Standard Method 2130 B:2005

ISO 8245:1999
Standard Method 2540 D:2005

Fleming & Coughlan, 1978,
US EPA 600/R-10/146:2010,
Standard Method 10200 C:2005

Anja et al., 2005,
Standard Method 10200 C:2005

Standard Method 9215:2005
Standard Method 9222 B:2005
US EPA 1603:2009

US EPA 1600:2009

Standard Method 9260 H:2005
and/or API 20E kit (BioMerieux,
Inc.)

Measurement with Electrode
multiprobe (Hydrolab, USA)
Measurement with Electrode
multiprobe (Hydrolab, USA)
Measurement with Electrode
multiprobe (Hydrolab, USA)
Measurement with Electrode
multiprobe (Hydrolab, USA)
Measurement with Electrode
multiprobe (Hydrolab, USA)
Measurement with Turbidity
meter (Hach, 2100 P)

Staining with Neutral Red,

Touch with the point of a fine

dissecting needle,
Concentration techniques

Fluorescence dyeing with
5-CFDA AM,
Concentration techniques

FUHIAA HET HEZ 435 (R 606-806)

435 Haeyang-go Yeongdo-gu 606-806 Busan Korea
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1.3 TEST EQUIPMENTS

Description

Fluorescent microscope
Sedgewick-Rafter chamber
Stereo-microscope
Bogorov counting chamber
Multiprobe (Hydrolab)
Portable cleanbooth
Turbidity meter

Digital imaging

Digital imaging

Standard sieve

Standard sieve
Plankton net

Auto pipette

Micro (Pasteur) pipette
Auto pipette

Auto pipette

Filtration system
Vacuum pump

Mass cylinder

Portable incubators

Manufacturer

Model Number

Calibration Due

Olympus
Pyser-SGI
Olympus
DH Sci.
Hach company
DS Tech.
Hach company
BAUMER
Olympus
Sefar

Sefar

SA Sci.

Labnet
International, inc.

Hilgenberg

Labnet
International, inc.
Labnet
International, inc.

Nalgene
THOMAS
Witeg

CAIS

CFX41-33FL.

SZ40

Hyvdrolab DS5

2100 P
TDI DMC3
JUJAK 5.5

50 pm

10 pum
conical type
(50 pm)
BP-10000

31 501 02
BP-1000
BP-200

350 mL

100 mL

KC2500

~ 2011. 12. 24
~ 2011. 12. 06
~ 2011. 12. 06
~ 2011. 12. 06
~ 2011, 12. 08
~ 2015. 06. 04

SAASA P HEZE 435 (R 606-806)

435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea
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1.4 TEST SET-UP

— — — Neutralization Unit
]

Py

w12 paz ez

eE—————

High

Sea |
c:'p')" Eﬂ e | ) weT
@ p :,R L :-I Ballasiing ©  Water Ballast Tank (P)
=, I;_TJ ' Debalasting
) e -
et _Belesiing ,
0 - - - e - Waler Ballast Tank (S)
WEF 1 lpaat | Debeliesting. (5
Low (s} | o S e e =
Sea » 1 T
Chest Debaltasting ‘i Filter Unit Ovarboard
(8) discharge ~
D . T
coremrirae Vord g @ Watsr Sampiing pon
—— SPO Raw seawater
Nesraizng Traaad water including P! Trosted warer [dobaliostng]
L] chioring SPZ Trested waier (debaliasting)
Seawmior Fitored Soawator

Figure 1. Schematic Diagram of the shipboard test facility of the HiBallast BWM System.

1.5 TEST PROCEDURE

- See Appendix I[I. PROCEDURE ON SHIPBOARD TEST.

1.6 TEST SCHEDULE

|
Test date | . [ Salinity
Test period Test Site R
Ballasting l de-Ballasting (psu )
Hongkong port in Hongkon
Ist Feb. 19, 2011 | Feb. 23, 2011 ghong p WL 32.66
i to Busan new port in Korea
Shinsundae port in Korea
2nd Aug. 09, 2011 Aug. 10, 2011 ) ) ) 33.17
to Shanghai bay in China |
Shanghai port in China
3rd Aug. 10, 2011 Aug. 12, 2011 ) . , 23.45
to Xiamen bay in China
Shinsundae port in Korea
4th Oct. 10, 2011 Oct. 10, 2011 . ) 32.66
to Shinsundae port in Korea

" Practical salinity unit.

SAZAA ST HSE 435 (£ 606-806)
435 Hae)l/)an -ro Yeongdo-gu 606-806 Busan Korea

KOMERI-P-24-03(6)

Tel:+82-51-400-5000

Fax:+82-51-400-5091

http://www komeri.re.kr

2011. 09. 05



KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE

8/87

Certificate No. : KOMERI-GTA-11T012

1.7 TEST RESULTS

1.7.1 Assessment of valid tests

(1) Viable organisms of influent water

fest pertod ) = | ) Wty Remarks
1
lst 11 306 162 PASS
2nd 30 917 152 PASS |
3rd 34 167 141 PASS
4th 31 389 189 PASS
Standard requirement > 100 I - =
# Data indicates an arithmetic mean from 3 replicates.
(2) Viable organisms of discharge control water
Test period = So(i’;i,,?n?;nism = lﬁ-s(?n dj—;n/l m(;;ganisms —
Ist 5 783 2 PASS
2nd 32 417 30 PASS
3rd 30 194 28 PASS-
| 4th 35 334 161 PASS
Valid requirement > 10 > 10 -

|

# Data indicates an arithmetic mean from 3 replicates.

HASA HET LS 435 (D 606-806)
435 Hae);)an%-m Yeongdo-gu 606-806 Busan Korea

KOMERI-P-24-03(6)
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1.7.2 Assessment of discharge treated water
T Toxicogenic
= 50 pm | = 1050 pm | Escherichia Intestinal Vibrio
Test period organisms organisms coli Enterococci cholerae Remarks
(inds./m") (inds./mL) (cfw100 mL) | (cfw/100 mL) | OI1, 0139
(cfu/100 mL)
1st 3 0 0 0 0 PASS
2nd 1 0 0 0 0 PASS
3rd 1 0 0 0 0 PASS
4th 3 0 0 0 0 PASS
Discharge
) <10 <10 < 250 < 100 =1 .
requirement | e

# Data indicates an arithmetic mean from 3 replicates.

Vil

Tested by : Jun-Hyuk Yang

i

Technical Manager : Young-Soo Kim

FoAAA A HEZ 435 (T 606-806)
435 Hat%ang-ro Yeongdo-gu 606-806 Busan Korea
3
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APPENDIX

I. DRAWING
e s e ey Electrolysis Unit %— ———————— |
oo S50 o |
o (E —e |
POV-1141 D114 |
P-115AB |
|
T | |
£ e I |
© A | |
| |
| |
| 3 |
| oot L] |
II 5116 B [ 4 gl i II
= Neutralization Unit | |
|| ': | : Fov-21 - * |
= b 4 I
| L1217 > » : | ‘Ld!:l:if':..,. P-113 |
| | |
| Vi pazz P2z : | “m-‘;g]:, |
aeck
I | I P s |
High
Sea
Chest e i
1 WBT
®) e
: @ Ry Halasing ) water Ballast Tank (P)
A | | Deballasting
WBP 2 |F2a | FEsriee
"’> ] —r— o —
I P Ballasting . {
- - s — » \Water Ballast Tank (S
A Ly G Deballasting WBT Tanki3)
WBP 1 lram | e (s)
;u;w (s) R | —— e
] = | Deballasting iy
Chest Deballasting q Filter Unit Overboard []
(s) discharge
Deballasting %
—— Chiorine —
concentrate :::nm Water Sampling port
—  Frash waler — -
(Neutralized) SPO: Raw seawater
Neutralizing Tm!_ad-hrimllim SP1: Treated water (deballasting)
sgunt chicrire SP2: Treated water (deballasting)
E Fitered
| |
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Il. PROCEDURE ON SHIPBOARD TEST

BWMS Test Procedure on Shipboard Test

The test cydes including invalid and unsuccessful test cycles are to span a tnial penod of not less than six months.

eves Ballasting
ssssnale *..Mm

S88888

KOMERI SOP BWMS 02
___Rev. 2.0 May 2011

B, beginning
M, middle
E end

<Standard for valid test>
Sample volume Ballasting
|Ballasting Infleunt 2 50 pm organisms 1 mix 3 Influent 2 50 um organisms > 100 inds./m}
water  z 10-50 pm organisms 1 L x 3 water 2 10-50 pm organisms > 100 inds./mL
Bacteria 500 miL x 3|
Discharge2 50 ym organisms 1 m? = 3 de-Ballasting
ng control 2 10-50 pm organisms 1 L x 3 Discharge = 50 pm organisms > 10 inds/m?
water Control 2 10-50 um organisms > 10 inds/ml
Discharge 50 ym organisms I mix 9 rnm
Treated 2 10-50 ym organisms 1 L x 9 i 2 50 pm organisms < 10 inds/m?
water  Bacteria 500 mi x 9 reated 2 10-50 pm organisms <10 inds/mL
[ Ecoif = Toxicogenic < 1 cfuf100 mL
K J Vitiio cholera (01, 0139)
Intestinal mﬂ Eschenichia coil < 250 chy/100 mL
- . Intestinal Enterococci « 100 cfu/100 mL
Total Coliform
N
T— ‘ [ mem:'d’ J 2 50 pm Stereomicroscopic Neutral red stain
W cholerae (01, 0139)) orgarieme investigation / Touch method
'y ™
Heterotrophic ‘ Dry rehydratable 2 10-50 pym S-CFDA AM ‘ Light microscopic
L bacteria -3 film method organisms stain investigation

CEABAEA FET HYZ 435 (R 606-806)
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091

http://www komeri.re.kr
2011. 09. 05
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III. TEST RESULT DETAILS

+ Ballasting (1st period : Feb. 19, 2011)
[
' Ballasting
Test Item Influent water
Source water
B' M’ E’
Water temperature (°C) 16.21 15.71 15.87 15.78
pH 8.31 773 7.62 7.85
ORP (mV) 398 387 383 374
Salinity (psu) 32.66 3277 32.91 32.83
DO (mg/L) 7.76 7.69 7.91 7.42
Turbidity (NTU) 8.33 7.24 6.61 T
TSS (mg/L) 18.0 - - -
DOC (mg/L) 1.39 - - -
POC (mg/L) 0.15 - - -
> 50 pm organisms (inds./m’) . 10 667 13 167 10 084
= 10-50 pm organisms (inds./mL) - 120 158 209
Heterotrophic bacteria (cells/mL) - TNTC! TNTC TNTC
Total coliform (cfu/100 mL) - TNTC TNTC TNTC
Escherichia coli (cfu/100 mL) - TNTC TNTC TNTC
Intestinal Enterococci (cfu/100 mL) - 71 103 77
Toxicogenic Vibrio cholerae 01, 0139 0 0 0
(cfu/100 mL)
'Beginning, 2Mit:ldlc, *End, *Too Numerous To Count.
SAZEA FET HAZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-31-400-5091
435 Hae);’ang-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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+ Ballasting (2nd period : Aug. 9, 2011)

Ballasting
Test Item Influent water

Source water 5 v o
Water temperature (°C) 20.06 20.07 18.58 17.56
pH 8.12 8.13 8.13 8.14
ORP (mV) 372 372 364 359
Salinity (psu) 33.17 33.18 33.63 34.03
DO (mg/L) 6.15 6.15 6.36 6.69
Turbidity (NTU) 7.55 7.99 7.76 8.28
TSS (mg/L) 18.3 s " 2
DOC (mg/L) 1.28 - - -
POC (mg/L) 0.21 - - -
> 50 pm organisms (inds./m’) & 31 500 34 000 27 250
= 10-50 pm organisms (inds./mL) e 159 147 149
Heterotrophic bacteria (cells/mL) - TNTC' TNTC TNTC
Total coliform (cfu/100 mL) - TNTC TNTC TNTC
Escherichia coli (cfu/100 mL) - 52 42 52
Intestinal Enterococci (cfu/100 mL) - 5 7 10
Toxicogenic Vibrio cholerae O1, 0139 i 0 0 0
(cfu/100 mL)

'Beginning, *Middle, *End, *Too Numerous To Count.

SLZHA SEF HYZ 435 (2 606-806)
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- Ballasting (3th period : Aug. 10, 2011)
Ballasting N
Test ltem lnﬂuel‘lt Wa.ter
Source water

B' M’ E’
Water temperature (°C) 26.84 2732 27.13 27.23
pH 8.13 8.13 8.15 8.15
ORP (mV) 305 297 208 301
Salinity (psu) 23.45 23.23 22.69 22.73
DO (mg/L) 6.28 6.44 652 6.57
Turbidity (NTU) 86.6 76.60 41.20 42.70
TSS (mg/L) 116.3 - - -
DOC (mg/L) 1.44 = 2 i,
POC (mg/L) 0.97 - - -
> 50 pum organisms (inds./m’) . 34 500 31 667 36 333
= 10-50 pm organisms (inds./mL) - 121 138 164
Heterotrophic bacteria (cells/mL) = TNTC? TNTC TNTC
Total coliform (cfu/100 mL) - 68 40 42
Escherichia coli (cfw/100 mL) - 8 2 2
Intestinal Enterococci (cfu/100 mL) - 0 2 2
Toxicogenic Vibrio cholerae 01, 0139 0 0 0
(cfu/100 mL)
'Beginning, Middle, *End, “Too Numerous To Count.
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* de-Ballasting (3th period
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- Ballasting (4th period : Oct. 10, 2011)

Ballasting
Test Item Influent water

Source water - 7 o
Water temperature (°C) 20.37 20.87 21.27 19.96
pH 8.20 8.19 8.21 8.21
ORP (mV) 421 385 373 358
Salinity (psu) 34.32 34.28 33.64 34.36
DO (mg/L) 7.62 6.71 6.86 7.01
Turbidity (NTU) 14.50 12.00 11.90 9.16
TSS (mg/L) 18.0 - = &
DOC (mg/L) 123 : - ;
POC (mg/L) 0.34 : - .
= 50 pm organisms (inds./m3) _ 30 667 29 500 34 000
= 10-50 pm organisms (inds./mL) - 191 184 191
Heterotrophic bacteria (cells/mL) - 27 34 22
Total coliform (cfu/100 mL) - 37 137 73
Escherichia coli (cfw/100 mL) - 3 0 0
Intestinal Enterococci (cfu/100 mL) - 13 3 10
Toxicogenic Vibrio cholerae O1, 0139 . 0 0 0
(cfu/100 mL)

'Beginning, “Middle, *End.
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* de-Ballasting (4th period
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